The Scandinavian distribution of the species of Squamarina is mapped and discussed. Squamarina magnussonii is reported as new to Scandinavia and S. gypsacea and S. pachylepidea as new to Norway. A key to the species is provided and some notes on their morphology, chemistry and ecology are given.
Introduction Chemistry
There are numerous reports on the chemistry of the Scandinavian species in sect. Squamarina (cf. Culberson 1969 , 1970 , Culberson et al. 1977 , but apparently only a single report of the chemistry of a species in sect. Petroplaca, viz. usnic acid in S. degelii (Timdal 1982) .
The main lichen substances which were encountered in this study are given in Table 1 . In both in the two chemical races of S. cartilaginea occurring in Scandinavia and in S. gypsacea several additional unknown substances occurred, some sporadically and some apparently constantly but always in low concentrations; these substances are omitted in the following account.
Usnic acid occurred constantly in all species. Psoromic acid occurred in S. cartilaginea race I and in S. gypsacea. Stictic acid, cryptostictic acid, menegazziaic acid and Pcr-1 (cf. Culberson et al. 1981) occurred in both examined specimens of S. pachylepidea; traces of norstictic acid were also present in one of the specimens.
Unknown A, in i? F -classes 2-3: 5 : 2, occurred together with psoromic acid in S. cartilaginea race I and in S. gypsacea. The substance turned greenish after treatment with dilute sulphuric acid and heat.
Unknowns B and C occurred in both examined specimens of S. magnussonii. Unknown B, in i? F -classes 2 : 2 : 2 , occurred in low concentration, and turned pale grey with sulphuric acid and heat. Unknown C, in /? F -classes 3 : 2-3 : 2, occurred in high concentrations, turned brown with dilute sulphuric acid and heat, and is evidently responsible for the PD -, K + yellow reaction of the species.
Ecology and Distribution
In Scandinavia the Squamarina species are almost exclusively found on calcareous rock or soil in open, sunny habitats. South-to west-facing slopes or precipices are characteristic sites. For some species (e.g. S. cartilaginea, S. gypsacea) the absence of calcareous rocks and unsuitable local topography may be important causes for the scattered occurrences in large areas of South Scandinavia.
According to their distribution in Scandinavia the species may be divided into two groups: the southern species (S. cartilaginea and S. gypsacea) and the more continental species (5. degelii, S. lentigera, S. magnussonii and S. pachylepidea) . The species of the former group occur mainly in Oland and Gotland, more rarely in other provinces of South Sweden, and rarely in South Norway where they are not known to occur in the most continental areas. The species of the latter group all occur in South Norway, where three of the four species are restricted to the strictly continental, upper part of the Gudbrandsdalen valley; they may also occur in South Sweden and North Norway. The fourth species, S. degelii, occurs both in the Gudbrandsdalen valley and in less continental areas further south in South Norway.
In the Gudbrandsdalen valley several rare, continental lichens are found. Within Scandinavia some species are restricted to this area; e.g. Solorinella asteriscus Anzi (Ahlner 1949) , Buellia asterella Poelt & Sulzer (Poelt & Sulzer 1974) , Phaeorrhiza sareptana (Tomin) Mayrhofer & Poelt (Mayrhofer & Poelt 1978) , AspicUiapraeradiosa (Nyl.) Poelt & Leuckert, Fulgensia desertorum (Tomin) Poelt and Lecanora margacea Poelt (Poelt & Buschardt 1978) , others are also known from South Sweden, e.g. Heppia lutosa (Ach.) Nyl. (Albertson 1950) , Psora albilabra (Duf.) Korber (Rodenborg 1972; as Lecidea albilabra) and Buellia epigaea (Pers.) Tuck. (Poelt & Sulzer 1974) . Squamarina lentigera, S. magnussonii and S. pachylepidea all fit well into this patter^ whereas S. degelii appears to be a less pronounced continental species. A recent description of the species is given by Poelt & Buschardt (1978) . It may be added that the apothecial disc is epruinose and that the thallus contains usnic acid as the only lichen substance. Squamarina magnussonii and S. pachylepidea, which are both very similar to it, have pruinose discs and contain various lichen substances in addition to usnic acid (Table 1) . Squamarina degelii also differs from S. magnussonii in consisting of larger more regular rosettes which are composed of thicker and more densely pruinose squamules, and from S. pachylepidea in consisting of somewhat smaller, more closely adpressed squamules and probably in the somewhat smaller apothecia. Except for a collection from the Harz area in Germany, the determination of which is uncertain (Poelt & Buschardt 1978) , the species is at present only known from South Norway. It was originally described from a collection made by Gunnar Degelius near Oslo in 1946. New finds are reported by Poelt & Buschardt (1978) and Timdal (1982) and the species is now known from 20 Norwegian localities (Fig. 2) .
Key to the Scandinavian species
In Norway, the species occurs exclusively on calcareous rock. In the Oslo area it grows mainly on limestone, in the upper Gudbrandsdalen valley on schist. It usually occurs on south-to west-facing slopes, always in open situations, and normally grows on horizontal to weakly inclining, more or less smooth surfaces. In the Oslo area it is mainly found on rocks near the sea or by large lakes, usually growing together with Aspicilia calcarea (L.) Mudd, A. radiosa (Hoffm.) Poelt & Leuckert, Lecanora muralis (Schreber) Rabenh., Phaeophyscia sciastra (Ach.) Moberg, and S. cartilaginea. The six known localities in the Gudbrandsdalen Aspicilia praeradiosa
This account is based partly on data given by Ahlner (1949) , Kleiven (1959) and Poelt & Buschardt (1978) , and partly on my own collections. valley are all dry, south-to west-facing slopes or precipices containing many rare continental lichen species (Table 2) . Gypholecia scabra (Pers.) Mull. Arg., Phaeorrhiza sareptana, Psora albilabra and Toninia tristis Th. Fr. all occurred in at least four of the six localities. Squamarina degelii was collected from about sealevel to 1020 m a.s. Mitt. bot. StSamml. Munch. 2: 539 (1958 Squamarina gypsacea is mainly a Mediterranean-alpine species with isolated occurrences in Scandinavia where it was previously known from two sites in FIG. 3 . Squamarina gypsacea ( • ) , S. magnussonii (A) and S. pachylepidea (•) in Scandinavia. The records for S. gypsacea in Oland and Gotland are partly based on Pettersson (1958) and Rodenborg (1972) .
Squamarina gypsacea (Sm.) Poelt
Oland and three sites in Gotland (Poelt & Kriiger 1970 , Rodenborg 1972 . It was collected in a locality in Sodermanland by Rolf Santesson in 1976 (S, UPS), and a Norwegian locality was discovered by me in 1982 (Fig. 3) . In Scandinavia the species is almost exclusively lichenicolous on Psora lurida (With.) DC. although this substratum is not constant for the species in Central and South Europe (Pettersson 1958 , Rodenborg 1972 . The Norwegian locality is a steep, west-facing precipice of a 30-50 m tall ridge of silurian limestone. The species was found rather abundantly in a restricted area along the ridge, always on Psora lurida. Both Squamarina cartilaginea and S. degelii occurred on the ridge less than 500 m from S. gypsacea. Mitt. bot. StSamml. Munch. 2: 536 (1958 ).-Lichen lentigerus Weber, Spic. Fl. Goett.: 192 (1778 ; type not seen.
Squamarina lentigera (Weber) Poelt
No new finds of phytogeographical interest are known in Scandinavia of this species since it was mapped by Poelt & Kriiger (1970) . The species is common in Oland and Gotland and occurs in a small area in Vastergotland, in the upper Gudbrandsdalen (eight sites known), and in a few scattered localities in North Norway (Fig. 4) . I have not seen specimens representing the dot in Scania on Poelt & Kruger's (1970) The Norwegian specimens differ from Swedish and Central European material in being generally somewhat smaller, more densely pruinose and frequently without an upturned margin. These specimens may represent the central European S. nivalis Poelt (one specimen from Finnmark in UPS was determined as this by Poelt in 1971) . However, the most well developed South Norwegian specimens could hardly be distinguished from typical S. lentigera and it is probably better to regard the Norwegian specimens as representing alpine modifications of this species. Squamarina magnussonii was found in the steep, south-facing slope of Mt Nonshaugen in the upper part of the Gudbrandsdalen valley in 1982 (Fig. 3) . It was previously only known from the Alps (Poelt & Kriiger 1970) . At Mt Nonshaugen a large number of rare continental lichens are found (Table 2) . Ahlner (1949) reported Caloplaca tominii, Psora albilabra and Solorinella asteriscus as new to Scandinavia and Heppia lutosa as new to Norway from this locality, and gave a detailed description of the site.
Squamarina magnussonii occurred rather abundantly on a horizontal to weakly inclining surface of a rock composed of calcareous schist; not under overhangs as indicated as its habitat in the Alps (Poelt & Kriiger 1970) . Squamarina degelii and S. lentigera also occurred at the same locality.
The Norwegian specimen agrees very well with the original description and with a scanty isotype in M. Both the type and the Norwegian specimen contain usnic acid and two unknown substances (Table 1) ; the upper cortex is PD-and K + yellow. Mitt. bot. StSamml. Munch. 2: 529 (1958 Squamarina pachylepidea was originally described from a single collection in Narke, South Sweden, and later reported with some uncertainty from the Alps (Poelt & Kriiger 1970) . The species was found in a locality in the upper part of the Gudbrandsdalen valley in 1982, where it grew sparingly on a south-facing steep slope just above the tree-line. A large number of rare, continental lichens also occur at the site (Table 2) , among which S. degelii was found less than 10 m from S. pachylepidea.
Squamarina pachylepidea (Hellbom) Poelt
The type material grew on siliceous rock which is HC1 -, whereas the Norwegian specimen grew on calcarous schist which is HC1 + . The Norwegian specimen agrees well morphologically with the type, except for being somewhat smaller and more closely adpressed to the rock. Both specimens contain stictic acid as the main lichen substance and smaller amounts of usnic acid, cryptostictic acid, mengazziaic acid, and Pcr-1 (cf. Culberson et al. 1981) ; the type also contained traces or norstictic acid (Table 1) .
